High levels of exogenous C2-ceramide promote morphological and biochemical evidences of necrotic features in thyroid follicular cells.
CD95 and ceramide are known to be involved in the apoptotic mechanism. The triggering of CD95 induces a cascade of metabolic events that progressively and dramatically modifies the cell shape by intense membrane blebbing, leading to apoptotic bodies production. Although the CD95 pathway has been abundantly described in normal thyrocytes, the effects of cell permeable synthetic ceramide at morphological and biochemical levels are not fully known. In the present study, we show that thyroid follicular cells (TFC) exposed to 20 microM of C(2)-ceramide for 4 h are characterized by morphological features of necrosis, such as electron-lucent cytoplasm, mitochondrial swelling, and loss of plasma membrane integrity without drastic morphological changes in the nuclei. By contrast, TFC treated with 2 microM of C(2)-ceramide for 4 h are able to accumulate GD3, activate caspases cascade, and induce apoptosis. Furthermore, we provide evidence that 20 microM of C(2)-ceramide determine the destruction of mitochondria and are not able to induce PARP cleavage and internucleosomal DNA fragmentation, suggesting that the apoptotic program is not activated during the death process and nuclear DNA is randomly cleaved as the consequence of cellular degeneration. Pretreatment with 30 microM of zVAD-fmk rescued TFC from 2 microM of C(2)-ceramide-induced apoptosis, whereas, 20 microM of C(2)-ceramide exposure induced necrotic features. Deltapsi(m) was obviously altered in cells treated with 20 microM of C(2)-ceramide for 4 h (75% +/- 3.5%) compared with the low percentage (12.5% +/- 0.4%) of cells with altered Deltapsi(m) exposed to 2 microM of C(2)-ceramide. Whereas, only 20% +/- 1.1% of cells treated with anti-CD95 for 1 h showed altered Deltapsi(m). Additionally, Bax and Bak, two pro-apoptotic members, seem to be not oligomerized in the mitochondrial membrane following ceramide exposure. These results imply that high levels of exogenous ceramide contribute to the necrotic process in TFC, and may provide key molecular basis to the understanding of thyroid signaling pathways that might promote the apoptotic mechanism in thyroid tumoral cells.